The doubt about whether socially responsible investment is a viable strategy for investors seeking to maximize both social and financial returns is the central question of this paper. This is addressed by investigating whether portfolio selection based on sustainability criteria harms investor's returns, or in contrast it can be a driver of superior financial benefits. With this purpose, daily prices and returns of 4 traditional and 10 sustainable stock indexes are analyzed from 2001 to 2011 and in the peaks and downs of both bull and bear markets. One of the major results of this study is that sustainable indexes outperform traditional stock indexes in all the periods under analysis; however the differences on average returns are not statistically significant. Through unit root tests we acknowledge that returns are stationary and levels are nonstationary. The short-run relationship analysis based on Granger causality test reveals a feedback effect between traditional and sustainable stock indexes returns. In contrast, long-run relationship, based on cointegration analysis, points that most of the stock indexes are not cointegrated, suggesting that sustainable and traditional stock indexes do not have a long-run linkage and thus can diverge without bound.
INTRODUCTION
The combined effect of the financial crises, huge quantity of new data on the consequences of global warming, concerns about water scarcity, human rights and poverty, governance scandals and recent environmental disasters are notably changing the way stakeholders value the integration and management of sustainability related issues as drivers of long-term value (KPMG 2011) .
There is a growing evidence (e.g. Lombardo and D'Orio 2012) ) that investors are willing to incorporate environmental, social and governance related issues in their investment decisions. These investors seek to maximize financial returns, while doing well for the vast society (Statman and Glushkov 2008; Louche 2004; Eurosif 2008) . Such awareness have led to the emergence of sustainability-related indexes linked to financial stock markets (López 2007; Louche 2004; Cortez, Silva, and Areal 2009) and they have been attracting more and more investors.
As a consequence, Sustainable or Socially Responsible Investment (SRI) has been growing at a faster pace than the broader universe of conventional investment assets under management globally (Eurosif 2010; SIF 2010) . At the end of September 2010 the global SRI market reached approximately 7.6 trillion, with Europe holding the largest share (66%), followed by the North America (33%) and Australia, New Zeeland and Japan (1%) (Eurosif 2010) . In Europe, the SRI market is thriving at an incredible pace, having almost doubled since 2008 (Eurosif 2010). The American SRI market is also thriving, having increased around 380% from 1995 to 2010, while the broader universe of assets under professional management increased 260% (SIF2010).
However, the ancient question remains: Are Socially Responsible Investment strategies able to provide superior returns to investors? Or instead, it implies a trade-off between environmental, social and governance concerns and portfolio's financial performance?
Hence, the main objective of this study is to contribute to this field by investigating whether Environmental, Social and Governance (ESG) integration in the portfolio selection harms investor's returns, or in contrast it can be a driver of superior financial benefits. To address this question, daily stock returns of both traditional and sustainable indexes from 2001 to 2011 are firstly compared, followed by the creation of event-windows to analyze the reaction of the two categories of indexes when facing the peaks and downs of both bull and bear markets. Then, short and long term relationships between traditional and sustainable stock indexes are analyzed attempting to capture any common trends among the various stock indexes.
The paper adds to the Sustainable or Socially Responsible Investment (SRI) literature in several important directions. Firstly, a large range of sustainable stock indexes are analyzed (10). The sample includes American, European and global sustainable stock indexes. Secondly, besides comparing returns of traditional and sustainable stock indexes throughout all the period in analysis, we also looked for differences in shorter periods of time. These periods were defined according to the economical context (up and down trends in the stock markets). Finally, we test both short and long run relationships among the various stock indexes considering Granger causality test and cointegration analysis, respectively. This fact made our analysis more powerful, once in addition to the previous empirical studies, we are also trying to capture future common trends among the stock indexes.
The paper is organized as follows. Firstly, we present a brief revision of the main empirical contributions of previous studies to the relationship between ESG portfolio integration and its financial benefits. Secondly, we describe the data set and the statistical/econometric methodology. Subsequently, we present the statistical results. Finally, section 4 presents some concluding remarks.
LITERATURE REVIEW
Previous empirical studies in this area are mainly related with contributions 1 and 2, since they are focused on the relationship between SRI strategies and both corporate and financial markets returns. However, this is not a consensually matter, being an area of much debate among academics and professionals. In fact, previous studies trying to explore the benefits of the integration of ESG factors in investment strategies have produced mixed results.
In order to answer the question posed by Business Week (1999): "Can business meet new social, environmental, and financial expectations and still win?", Orlitzky, Schmidt, and Rynes (2003) conducted a meta-analysis study on the relationship between Corporate Social Performance (CSP) and Corporate Financial Performance (CFP). Based on the 52 quantitative research studies, the authors found a positive correlation between CSP and corporate financial performance. King and Lenox (2001) also identified a positive correlation between environmental performance and financial performance. Statman (2000) , Schröder (2004) , Elsayed and Paton (2004) , Benson, Brailsford, and Humphrey (2006) , Statman (2006) , Bauer, Otten, and Rad (2006) , Stenström and Thorell (2007) , Statman and Glushkov (2008) , Cortez et al. (2009), Machado, Machado, and Corrar (2009) compared the performance of responsible funds/indexes against the performance of conventional funds/indexes and they concluded that differences between the returns are not statistically significant. Machado et al. (2009) argued that the comparable returns of the indexes can be explained by the fact that a significant number of companies are comprised in more than one index at the same time. Statman and Glushkov (2008) referred that the return advantage of the positive screening companies is offset by the return disadvantage from the exclusion of companies from industries as tobacco, alcohol, gambling, firearms, military and nuclear operations. Stenström and Thorell (2007) also compared the performance of conventional and SRI funds, but they concluded that regular funds outperformed the SRI funds. Then the authors developed a method of evaluating SRI funds by decomposing fund performance into firm level performance and fund management performance, and they found that the replicating portfolios perform better than the regular funds, suggesting that certain socially responsible practices can positively affect fund performance. López et al. (2007) examined the link between CSR practices and some performance and accounting indicators as ROA, ROE, cost of capital, profit margin of a list of companies belonging to the DJSI and another list with companies on the Dow Jones Global Index (DJGI) but not on the DJSI. The authors found that the relation between above mentioned variables were negative during the first years that CSR practices were adopted. Since the negative short-term effects can inhibit companies to adopt CSR practices, López et al. (2007) argued that government can play a very important role by legislating or giving financial benefits to companies that adopt good practices. Curran (2003) conducted an event study to determine the effect of CSR in share price by measuring the effects of inclusion and deletion of the FTSE4 Good in the companies' share price. Results showed a positive trend in share prices in announcement cases and a negative trend when facing a deletion to the index, but results were not statistically significant. According to the authors, one reason to this situation is that in the period analyzed these kinds of indexes were not very known and therefore were not considered by many investors and analysts as leading indexes for making investment decisions. Ziegler, Schröder, and Rennings (2007) examined the effect of environmental and social concerns on the stock performance of European companies based on the Capital Asset Pricing Model (CAPM) and on the multifactor model according to Fama and French. While cross-sectional regressions showed that environmental concerns positively affect stock return, the social concerns have a significantly negative effect in stock returns. While the traditional CAPM considers only the return of the market portfolio to explain the returns of a portfolio or stock, the Fama and French model includes two additional factors: the Small (market capitalisation) Minus Big (SMB) and the High (book-to-market ratio) Minus Low (HML), measuring the historic excess returns of small over big caps and of value stocks over growth stocks, respectively. Velde, Vermeir, and Corten (2005) compared the alphas of four constructed sustainability ratings groups: 'best', 'good', 'bad' and 'worst'. The authors concluded that although the alpha results were not statistically significant, sustainable rating had a positive impact on alphas over the period under analysis.
To investigate whether SRI transcends market cycles and style preferences, Abramson and Chung (2000) created two separate portfolios (one on a rebalancing strategy and other on a buy-and-hold strategy). The portfolio creation was based on ranking stocks within the Domini Social Index (DSI) by relative yield and relative market capitalisations-to-revenues at different points. The overall conclusion was that SRI strategies can provide competitive returns relative to benchmark to both value and growth style investment managers.
In order to support the idea that the incorporation of environmental concerns in the investment strategy provides financial benefits Derwall et al. (2005) compared the performance of a portfolio constructed of 'eco-efficient' companies' stocks with the conventional ones. Based on portfolio measures as CAPM and multi-factor model frameworks, the authors found that environmental responsible portfolios can provide superior returns. Hong and Kacperczyk (2009), Chong, Her, and Phillips (2006) , Hume and Larkin (2008) and Shank, Manullang, and Hill (2005) focused their studies by comparing the performance of SRI stocks against 'sin stocks' 1 . While Hong and Kacperczyk (2009), Chong et al. (2006) , Hume and Larkin (2008) concluded that 'sin stocks' outperform comparable, Shank et al. (2005) argued that the selection of stocks of companies with higher sustainability standards may represent a valuemaximizing strategy with superior risk-adjusted earnings potential.
In terms of quantitative techniques, correlation and regression analyses are the most commonly used in previous SRI empirical research. This paper adds to previous investigation by also employing the Granger causality test and cointegration analysis. While Granger causality test is employed to test for shortterm relationships among stock indexes returns, the cointegration analysis is used to detect nonspurious relationships between the levels of both traditional and sustainable stock indexes.
EMPIRICAL ANALYSIS

Data and Sample Selection
Previous studies used data on socially responsible mutual funds, socially responsible indexes, 'sin stocks', stocks with good and bad environmental records, and stocks with good and bad community or employee relations. According to Statman and Glushkov (2008) comparing stock indexes of socially responsible companies against conventional stock indexes provide a better and unbiased understanding of the relationship between stock returns, once comparisons are not confounded by management skills and expenses. Hence, this study intends to compare the benefits of sustainable investment by comparing the performance of the traditional stock indexes against the performance of the sustainable ones.
As noted before, most of the studies are focused on the US SRI market and just a few on the European market. In this investigation our purpose is to extend previous researches by analyzing stock indexes that capture sustainability leaders in Europe, North America and worldwide. The indexes chosen to analyze are showed in the following table:
Among these are the Dow Jones Sustainability Indexes Family, the FTSE4 Good Indexes, the MSCI 1 "Sin stocks", also called as "socially irresponsible stocks", are stocks of companies that provide goods or services that the society claims as unethically, being generally associated with industries like tobacco, alcohol, pornography, gambling, armaments, or nuclear power.
KLD 400 Social Index, the Calvert Social Index and the EuroStoxx Sustainability Indexes, that have been developed by organizations of recognized prestige. The rationale of these indexes is that sustainability practices will benefit companies and shareholders in the long run.
Thus, for the performance analysis conducted in this study, daily last prices not adjusted for dividends has been collected for both traditional and sustainable stock indexes during the period from November 19, 2001 (the first trading day of the newest stock index: FTSE4 Good Global) to March 31, 2011, yielding a total of 2,444 observations. Data was gathered from Bloomberg.
Statistical and Econometric Methodology
As noted before, this empirical study aims to analyze the linkage between SRI strategies and investor's financial performance. To achieve this objective we examine whether investing in responsible stock indexes provides financial benefits or at least it does not harm investors' returns. Thus, the objectives of the present study are: (1) The empirical research carried out on this paper is conducted by using the following statistical and econometric tools: ANOVA and Kruskall-Wallis tests to answer the question related with (1) Maddala and Kim (2000) .
RESULTS
Statistical Properties of Prices and Returns
To summarize the statistical properties of prices (levels) and returns, after graphing the prices and the series of returns, visual inspection is done. Then, relevant descriptive statistics for returns are computed (including the Jarque-Bera normality test).
Regarding visual inspection, Figure 1 plots the stock indexes daily closing values of both traditional and sustainable stock indexes from November 19, 2001 to March 31, 2011:
As one can see, stock indexes daily prices (levels) are characterized by various increasing and decreasing trends, therefore we expect they are nonstationary 2 time series. Levels plots also allow us to identify two bullish (periods in which an increasing trend is verified) and two bearish markets (periods in which a decreasing trend is verified) during the period under 2
The stationarity of the logarithm of prices and returns will be checked later in this study.
analysis. Table 2 shows the proxy dates (for the S&P 500) when both bull and bear markets started: Thus, the identification of maximum and minimum values of S&P 500 daily prices allow us to establish the periods that will be used to test whether traditional and sustainable stock indexes have the same reaction in 'good and bad times'. Figure 2 denotes the 3 periods that will support our analysis: In order to analyze stock indexes returns, the continuously compounded percentage rates of return are computed by taking the first differences of the logarithm of series (where P jt is the daily closing value for each stock index j at time t): r jt = 100 ln P jt
Figure 3 presents the daily returns for all the stock indexes under analysis:
Despite the pronounced volatility clustering reflecting, among others things, the world stock markets crises, it is possible to conclude that returns seem to be stationary, once they are stable around a constant level.
In order to acknowledge the main stock indexes returns' statistical properties, relevant descriptive statistics were computed and are shown in Table 3 .
As the previous table shows, returns means of the various stock indexes are almost all positive, but very close to zero. However, it is important to note that, in the period under analysis, the returns mean of the sustainable indexes are higher than the returns mean of the traditional indexes (0.001506 and 0.000623, respectively).
Regarding risk, once the standard deviations of all indexes are very near from each other, we can also conclude that sustainable and traditional stock indexes have similar levels of risk.
The kurtosis for all the stock indexes is higher than the expected value for a standard Gaussian distribution which is 3, showing the fat tails stylized fact of these type of empirical distributions. Additionally, the JarqueBera normality tests are far beyond the critical value, indicating that the Gaussian distribution hypothesis for all the empirical return distributions should be clearly rejected (another stylized fact of financial returns).
Statistical and Econometric Analyses
Comparison between Stock Indexes Performance
As stated before, to know whether investing in sustainable stock indexes is more profitable than investing in traditional stock indexes, we performed the Analysis of Variance (ANOVA) test. The main purpose is to check if the difference in the returns' sample means from traditional and sustainable stock indexes are statistically significant or not. Then, to prevent the conclusions of this study against the possibility of not matching ANOVA's assumptions, a nonparametric test (Kruskall-Wallis) is also computed.
According to the objectives of this study, we expect a statistically higher mean return for the sustainable stock indexes or, at least, a non-statistically difference between the returns of the two types of stock indexes.
The results of ANOVA and Kruskall-Wallis tests are as follows: According to the results of the previous table, both ANOVA (which compares the return means of the stock indexes) and Kruskall-Wallis (which compares the empirical distribution of the stock indexes) tests lead us to do not reject the null. Thus, based on the considered samples, we can assume that the differences among the returns means of the 14 stock indexes are not statistically significant during the period from November 19, 2001 to March 31, 2011.
Next, in order to test for differences according to the economical context (the second goal of this study), ANOVA and Kruskal-Wallis tests are also employed to the 3 specific sub-periods noted before (Figure 2 and Table 5 ). Tests comparing stock indexes means and empirical distributions state that the null hypothesis cannot be rejected, thus the main conclusions remain the same. In fact, despite the considered sub-periods (increasing trend or decreasing trend periods), the observed differences among the returns of the 14 stock indexes are not statistically significant.
To overcome possible distortions due to the fact that the larger is the window the weaker will be peaks and downs effects, the next step is to compare stock returns differences considering a 40, 20 and 10 day window around the highest and lower values of the S&P 500 stock index. The objective is to test whether traditional and sustainable stock indexes behave differently when the stock markets are in the top of a bull or in the bottom of a bear market.
The following tables present the results of a 40, 20 and 10 days window, respectively:
As one can see, with a 20 and a 10 days window there are little increases on test values, but the decision remains the same. Therefore, we can conclude that traditional and sustainable indexes provide comparable returns in spite of the economical context. Thus, we cannot affirm that investing in sustainable stock indexes provide superior returns to investors. However, it is also important to note that the findings of this study also implies that investing in sustainable indexes does not prejudice shareholders' returns, what contradicts the perception of the existence of a tradeoff between Corporate Social Responsibility (CSR) and Financial Performance as is stated by Derwall et al (2005) .
Unit Root Tests and Non-Stationarity
The results of the ADF and KPSS tests are presented below:
Based on the previous table, while the ADF unit root hypothesis is not rejected, the KPSS stationarity hypothesis is rejected at standard significance levels for all the series of logarithm of prices (levels). Indeed, it is possible to conclude that both traditional and sustainable stock indexes prices (in natural logarithms) are nonstationary.
On the other hand, when returns are considered, the ADF null hypothesis of a unit root is strongly rejected while the KPSS null of stationarity is not rejected. Thus we conclude that both traditional and sustainable stock indexes returns series are stationary.
The conclusions are consistent in both ADF and KPSS tests. Hence, we can conclude that the logarithm of prices are integrated of order 1, I(1), while the returns series are I(0). Based on these findings, it is possible to conclude that all stock indexes analyzed (in natural logs) are first-difference stationary, and thus proceed with Granger causality and cointegration tests.
Who does 'Granger Cause'? Traditional or Sustainable Stock Indexes?
In order to test for short-term relationships between stock indexes (i.e. to check whether traditional stock indexes influence sustainable stock indexes and viceversa) Granger causality test is performed.
Traditional
Stock Indexes Granger-Cause Sustainable Stock Indexes
We first analyze if traditional stock indexes returns Granger cause the sustainable stock indexes returns, by assuming in the null that traditional stock indexes 'do not Granger cause' sustainable stock indexes. Based on the significance associated with the Granger test we reject the null and we can conclude that S&P500 Granger-cause all the sustainable stock indexes at a 1% significance level (the exception is the DJSI US in which the causality effect is only statistically significant at a 10% significance level). As the lag for the Granger test is 2, we conclude that S&P 500 returns from time t -1 and t -2 impact on the sustainable stock indexes return at time t. MSCI World is the second traditional index that Granger-cause a larger number of sustainable stock indexes: 7.
Thus, we conclude that sustainable stock indexes are strongly dependent from traditional stocks performance, which reinforces the conclusions about the comparable returns between the two categories of stock indexes.
Sustainable
Stock Indexes Granger-Cause Traditional Stock Indexes
Next we test if sustainable stock indexes Grangercause traditional stock indexes returns. Table 11 shows the significance associated with the Granger test values:
As one can see, once the null is rejected in most of cases, it is also possible to conclude that most of traditional stock indexes returns are also Granger caused by the sustainable stock indexes.
The most 'independent' traditional stock index is the American S&P 500, being only caused by 4 of the 10 sustainable stock indexes analyzed (at a 5% significance level). Thus, it seems that there is a feedback effect between traditional and sustainable stock indexes.
Stock Indexes Cointegration
The last goal of this study is to acknowledge whether traditional and sustainable stock indexes are somewhat related in the long-term. Once there are common stocks in both types of indexes, our expectation is that stock indexes series are cointegrated revealing a long-run dependency.
According to Granger and New bold (1974) , the use of correlation to measure the long-term relationship between non-stationary time series can lead to the risks of conducting spurious regressions. These alerts led a lot of researchers to transform integrated time series into stationary data, before their inclusion in the regression models, as suggested by Box and Jenkins (1970) . The attempt to overcome this constraint has led in practice to the estimation of models that include only variables in differences (the Granger causality was tested based on log differences). However, the stationarity as a pre-requisite for regression analysis creates a model without long-run properties (in levels) and ignores the potential equilibrium relationships suggested by the economic theory.
Thus, by applying the Johansen's (1995) procedure, the next step in this empirical work is to check whether each one of the sustainable stocks index is cointegrated with each one of the traditional stock indexes. As stated by Engle and Granger (1987) If stock indexes cointegration is proven, then we can expect that in the long run both traditional and sustainable stock indexes will follow the same trend, which means that prices will not move 'too far away' from each other.
Since all stock indexes series are non-stationary and integrated of order 1(as we conclude through ADF and KPSS tests) cointegration analysis is the appropriate tool for investigating the relationships between each sustainable stock index and the traditional stock indexes under analysis. Thus, we proceed to the bivariate cointegration analysis by using the Johansen cointegration test. Both trace and maximum eigen value statistics are computed.
At a 10% significance level (Table 12) , both trace and maximum eigenvalue statistics fail to reject the null of no-cointegration in the majority of cases (35 of the 40 pairs of stock indexes). According to the tests, the 5 pairs of stock indexes that are cointegrated are: DJSI Europe and EURO STOXX, DJSI North America and S&P 500, EURO STOXX Sustainability and EURO STOXX, FTSE4Good Europe and EURO STOXX and FTSE4Good Global and EURO STOXX. Consequently, we just can expect long-run relationships between these 5 pairs of stock indexes.
Hence, at a 10% significance level, it is possible to conclude that the results from the cointegration analysis indicate that there are no long-run relationships between most of sustainable and traditional stock indexes. Moreover, at a 1% significance level, no cointegration between stock indexes was detected. Thus, as noticed before through the Granger causality test, only short-term dependence is observed. This lack of cointegration suggests that stock indexes have no long-run linkage and sustainable and traditional stock indexes can diverge without bound. Due to this fact, no VEC models were estimated.
CONCLUDING REMARKS
There is a long-standing debate on the link between socially responsible investment (SRI) strategies and investor's portfolio performance, however this is not a consensual matter. While some authors provide evidences on the financial and social benefits of responsible strategies, others argue that it can be a destructive factor of shareholders value.
This study aims to provide evidence about the link between SRI and investor's financial performance and the long term value creation of such strategies. With this purpose 3 main objectives were established to investigate under this paper. (1) To address these questions, daily prices and returns of 4 traditional and 10 sustainable stock indexes were collected from 2001 to 2011 and a variety of tests were conducted. The range of traditional stock indexes encompasses: EURO STOXX, FTSE 100, S&P 500 and MSCI World; while the set of sustainable stock indexes is composed by: EURO STOXX Sustainability, FTSE4Good Europe Index, FTSE4Good Global Index, DJSI Europe, DJSI World, DJSI World excluding US, DJSI US, DJSI North America, Calvert Social Index and MSCI KLD 400 Social Index.
To serve the first objective of this study, both parametric and non-parametric tests were used to compare the financial performance of the traditional and sustainable stock indexes. Results pointed that sustainable stock indexes outperformed traditional stock indexes in all periods under analysis; however the differences on average daily returns are not statistically significant. Then, to answer the second question of this paper, Granger causality test were conducted to capture short term relationships between traditional and sustainable stock indexes returns. It was observed that there is a feedback effect between traditional and sustainable stock indexes returns. Hence, it is possible to conclude that most of the traditional stock indexes return influence sustainable stock indexes returns, as well as that the majority of the sustainable indexes returns also cause traditional stock indexes returns.
To capture long term common trends between the behavior of the traditional and sustainable stock indexes cointegration analysis was carried out. Thus, long-run relationship analysis pointed that most of the stock indexes are not cointegrated, suggesting that sustainable and traditional stock indexes do not have a long-run linkage and can diverge without bound.
In fact, results achieved in this study are very in line with the overall conclusions of the literature review. As in most of the previous studies, this investigation point to a neutral relationship between SRI and portfolio returns. However, results are not directly comparable once in this study we employ different statistical tests.
